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(54) ALIGNER AND FABRICATION OF DEVICE 

(57) Abstract: 

PROSLEM TO BE SOLVED: To detect a surface 
position in a shorter time. 

SOLUTION: A surface position is detected roughly over a 
wide detecting region and then it is detected with high 
accuracy In a detecting region limited by the results of 
rough detection. Subsequently, a region on a substrate 4 
to be exposed is subjected to scanning exposure while 
controlling the position of a surface to be exposed such 
that the surface position of the region to be exposed will 
be matched with the image face of a projection optical 
system 1 . The surface position in the vicinity of the region 
to be exposed 15 detected roughly prior to exposure 
thereof and the position of the surface to be exposed is 
controlled during scanning exposure by performing only 
high accuracy detection of the surface position at a 
plurality of timings while taking account of the detection 
results. Alternatively, the projection optical system is 
stepped to locate the region to be exposed directiy below 
and the surface position is detected roughly before 
vibration is settied after stepping the projection optical 
system for the region to be exposed and then a detecting 
region is set based on the detection results after the 
vibration is settied thus realizing high accuracy detection 
of the surface position. 
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?^KiFI 0-284393 



SIC— J: ira®3tM05(fl[K*fiItBi b7a:**e,ffi® 
®)t^filc43l^T. 

^ 1 2 IE«©S>tSfi. 
iS3fSi^(D®^SB. 

■sMficB*. ^<Di^x<om^<oiikmm'S:w-m'r^z:tiz 

®®3f£SB. 

W oSS^iST* * d t i -r ^ 
lt*«6fE^©®3tSfi. 
[f»*JS 8 ] i£Vi1ftaiM«c»c*iJtSffiv»®teB«ittl*J 



©^feMir— a-r •& J: ^ »C«®3tM«teB*^P L.T*^ e, 

^<DWLm)ftmmiz$cti^xmift^ifomytmmmstt^m 

t^<Dm^m<^iktii^. •^(rMm3ftiRmz-:D\,^x<o>t.7^y 
zf^m<oim)i!)m^r^mzm\^m<iLm^m^mK an 

^Lx^ms^<DmiiLm^m'^ffoz.tizj^otfoh<ox 

10 [m^m9] M{£BtfeUi^g:«, 1 t^we^m^ir^jt 

^ftWtSftWWtfirSfrfSffiV^M^iB^^HiSrfT^ fcOT* 

0. "to^mzm^^^^mmo^&ii. t<D'<k<Dati^mm& 
<oMffiBiftttJtr:feviTffi^i«.«iffifit©ifct tts;^* t 

*4$ia<i:-r^t§5^« 8 fEife<D®3t^fi. 

«. ^^7.^yzf^m<omimsi^\zmwi6\mmt^ 

MWH. ^E-©^Wfl«rlEiSi«S©®<£B«iaJ{C*JttSS3t 
«aW J: 0 fil^ ^1 1 *#ia<!:-rsf«f*« 8 gE«tWS3t^ 

B. 

[f»*JB 1 2 ] flfriefeu®fiirB«^Wtr:}3itsS3t^m 
30 1 1 fSttwgJt^fi, 

[ft^ia 1 3 ] m^m^mm^\^. -en^ns^sig 
sco«^ai^ic*5v^TMficB*t^iai-r-5fcje><D^g{g:cD-fe > 

xa. 1 ■o©-lr>-y-<o*»r ioT 1 o<iD«iW^ir;teltS 

*«8bSS^®®^SB. 

1 4 ] ®3t«Wffli^&tt. #rE 1 

»*«>®ttB«iffi &ff 5 "b oT?& s t &4*!ai:-r ■&» 

e3tm<^Mfi[B*<S^3t^^ro^§feffilc-S!:-rs J: ^ I:: 
ttSJtiiofiB^felSl^f L;ic*< Ji«i^®3t«^«c*t 

so <fi«J::»bT®3tS:ff^#IlC. tt®3tffi1'0«®>tf«« 
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1 6 ] »«i:(D«SSJt®*ro^S5S3t««»' 

[0 0 0 1] 
[0 0 0 2] 

[0 0 0 3] -?-COJ:5?S4'X^^a«X©^mf63-h« 

[0 0 0 4] S/t> »i£wS5iSyn-fe-y9-^;*:«*J*^ 



(oS^t^BdiS^stiTtrTtiS. cnirMb. ^B^ 
7. h*jqi^fc±tf^:oS**^tgfrs 1 b 
T, aae. >>XA®-}g®3tlCJ:0i«;^;i'-y-v 

•> h *S3t«4: bT?iJffl b <!: x/N $:iHl^jfeft b 
f<C*<e>S3t«:ff^V7.;;7-C'XAffl?[tjfe*ICJ;^X>J -y 

0 h . x^-^-^ss^SitSBd^KiiisnTVi^. ;in^>ro 
^Bir*ltsvxi7«tw«|;i^'&i3-X«, (7:*- 
hPv'x h^*im*^nfc':7XA^v^«:^5x:^^- 

> y ODliliESBib *X -V >S3^ ttjjgjj^eq C;fe ^: -3 T 

^. 

[0 0 0 5] 

[5SM*iiK^bi^t-r -SSS] XT-yAJC^»tSX-r 
•y:^mwS*&®S*<'*tbTv'3-y hW^I!l«X5^'y 

20 7'»$W$:M< bXfe, ^CD^©:7*-;tJX^fiH-S!Ur*^ 
*^^»#mA^*^ft:l'fi««)S*ll^^bX:fe#<7S:0, dtl*^ 

MSSite® E^SH <^ 1 ^ "5 ^ 

¥;^iR]ox7^->?^«ifrii5^fflP«rMfflbxfe, S^ffl 

^j^cOffiXJW-T^^-y hYt©3l? h^W^-vi^tftoX^XV^ 

30 [0 0 0 61 5(K5i£:^W©teB<ftai'*tbX3ttt:^l^©<£ 

^IcHb. 7K¥:^f&3©«^Wi:bX-«9:MirffilBSnsk 
— tf^«^H-Xti, l«Jljfetfeffl*fT-^fc«"?«'^XAi! 

/\m^<Dm& (2 Sums*) *«5E^-r«.fe»Kffl^)-ift 

40 ttfj:OlCjttbX3ttt:^Inl«>1^iai^*^tt'?XASlSX*S 

tamtbx«i«ie!ait^«!is&-r^j^ss***«'. -<^2 

[0 0 0 7] giaftB«:^Je>Xl»«.VX;5^-'>X 
Affljtt^SEir J:-5XU -v h • X^-^ >SW®JtSfil'*5 
v^xii. $e.ic®)t4'irffi^6<)»r3t«i:^f^iJO<iB<^ai* 
fi=Vi^-<Dtftai<i[l'*-^V^XMiE®l'#€:fi'^fc«>. 7*- 

50 Mttc:<Dj:5!^se*8a<?®Pis;§tc«*. sitt^m^'t. 



(4) 



[0 0 0 8] 

*$fT-D TSfrEIS@^ffl©tfeB©Wffl! «:ff ^ WT?* •& 

ouTav»®ttB«ai« i«fc'JtfT;^«fiL^»fc«e>, ate 
B«iajfrg-r-5B#m**@iesn-g.. 

[0 0 0 9] S/i*%BJ<DX7"-v y • 7 > K • U tf- h 
M©@3tgBT«. j£Vi«iai«Si(C:felt-5av»M*iB«i 

J;^;c;^5^>;/y;^ili$-a-, ^gSffifi[BtfeUi#&«r^V^T 
-?-®«S3tm®Mti:B*«ifflb. -e<Diii{fcB*<ft^3t 
^mco^Mtc-Scf S J: 5 lcS^®)t®(Z>fi:B«:*r# bT 

L.Tiii«soisfi:Bt^m ^noz.nz^y)no 
^^^wss®jt^^«M«iB<fttb»cs-r^i^w 

[0 0 10] ^fc. *»M®jfeSE®3tS©7'A--f XSig 

■&i«SftO®(a[B«itU&(TJS:oT. «S3til+0«S3t 

3t® cDfirB * b ®tS^@3t«ai^»r M bX 

ifeSE®3tSff55^A''f7.®j£:^ffi»rfeV>T. ffiS^M® 
iCjfUTS^Sfir^SfllC. lil^S)tiiit*'W«®3t««j£^ 

coMfeB^miiMfi:«i^ityicj;ot^aib, jfeses^t*' 



[0 0 11] iit. 7'>K • 'Jt!— 

«®)t«Sti'-^uT, sg®jtm«*<a^3t^?g(0Ti-te 
Bs. /2:t^i^imffiejic*3it^muM{a:fi«^tb*j:y:-eo 

:^jfeJc*viT. sfrE«s>t««©®4fcB©ifttb*, 
rt^lcmv^M&Bl^iHJ^rfTV^. A^ffiSftw^^fgir^otj^ 

«. ;:^7"-;'y#»i^wMft*<»^-rsfl«rirmv^®ffiBi^^ 
ta*«ff/<c*3ns/5:4&. ^^&©a®)t^is^©MifirB«iai 

[0 0 12] 

20 mm<Dmm(^mm] *5!wro*stM<D®^sB*yt« 

mv^M^sfi^aic J; otiiai ufc®(firB*<«(rsH«^®<c— a 
r^ck5ics®3t®cDtefi^*jPL. M^mitfpit. flfr 

B^^aiSrffVi. mvmtfcB^^aifr^viTfi. ioo-t> 

SrfTo ifc)^«Sr#« bTffi<Z)-fe >-tMC J: •&mi'^Mfi:B*ft 
Hi«g*S:#, ;in^#«UT^EBi»^c9MffiB«ibli* 

It5. ifeaE®3«e4'tc:fev»T. iisMfttcjfc-s^-f 5 

i/ic*5it-5MteB«feffiT<D«^ta««<£^iast-s. en 
^O3g^icj;o, MfiicB«^fcbicg-r-5WPM*«se.»c®ai 

[0 0 13] MffiB^tBti. 1 ■:3cot^ijii;|§cir*3ii--5M<a: 
40 B*. -^-O/^TW^tlScDtfemMSrSFl^LT^-SCltJrJ; 
oT?t(^^ MViMttBtftfflirffiv»-5iiittl<i[olS:t. -t© 

'^<DttiBi^mm<om&m^tinz^\^^xm^'^^»mm<o». 

t'&mti^^oizi.xh^\,\ ^Ett^rot^i 

[0 0 14] *^igc5X5=--;/y • 7'>K • U t— hS® 
M{£fi*^^ffi«. 1 •3W«iai^lc*3lt-&M&B*. ^ 

50 tti6S3tiif*^e.<DSit3t©S[iSfS«s©-fe>-y-ic*jJt« 




(5) 



[0 0 15] flfrEav>W«!:Blftailc*v»Ttt. io®-fe 

[0 0 161 

v»T, ittfS/hfi:^^>XT*0, -€-©>t«i«B«f AX 
^i' ;^ 2 o/t^'- >«ifig/jNa» 1/ >Xw^&^T 1 / 4 7S 

^»Ul/2^c^g/^s»sn. ^<r>^m\z^^M-t^. 

0, '>XA4^£f>XAXT— $?5»CIR^ • H^T€>^-V' 30 

ts. u >i/X7'—i^. z ttJc^Fff 0 irni^Pi 

[0 0 17] 1 0~ 1 9«'>'XA4<DSW'KBXt^i«€r 
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-1 4€r:ObTr>x>'\4BaJi0 6oo5SI^^ir#5t-r 

Sr-g- O^M <t *^ -> -V -f > ■y';!'— :7 O^fr (Sche i nmp f 1 ug 
's condition) *ft£t" * J:-5lC^5£bT^^S. 

[0 0 18] 5 5— 1 4!6>e.«)S3'eS[®':7XA4WJi'v 
WAIt^l* C^'XAMICitTfc^iSip-^^tttti^-rA) 
»S7 0° lJ4Ji-C*-5, ■:7XA4ffiJiJC«S2lC^-r<l^lC 

Tt^S. ^>X3gl 3$ffijgb:fe6-:3©)t*ttS3lCjK 

-r<$»c/t^'->M«©svMrffl5ibfc=&jai^jSicAW- • 

iiS#KbTVi-l)o ifc6-OCDM^^*^''>XA4MrtTSV» 

<cffiitbTlS^sn-&J;^icx:^fRi 

- 1 5 7 8 2 2^Tji^bTVi-&«lC#Sjg©^mWE 
[0 0 19] iklr'^XA4d^^CDSIt^*«:t^tli-rS 

fii. fip^s* 15-19 iz-z>\,^TWtm-r^. 1 6 

W>XT*0, W5^^-fe>KU5'^'«J:03ftO. r>XA 
4S*^e©6t?CDSIt3t^$r5 5-l 5 ^£:ft•bT§3t■r 
S. §3tP->Xi ertirsitfc:^ h-7/''«iB!E0 1 7«6r) 
©^»i^^Jc^tbT^^a»cKite.nT*jo, <i?xA4Ji 

I- frffif 5 t@IK/t 5^ - > ic J: o T^^f S ii!5*cC9iaSf3t 
fiX^tl3t§>tP->Xl 6$;jljibfc3t*«-t-©3ttt*^S 

V^S. Sfc^irog^fr^fiJ (16~18) f4"^XA4W 
JiW#jftl€^<h3t«^t^¥&ffif 1 9©i^ttiW<t*iSmc 

[0 0 2 01 ^«^^#S»1 9«6fll(Di;^7ECCD 

^'f >-t>-y-i::J;0«^bTV»-&. c:ntt;*iO;^T?se5fe 

j^m 1 8 *«t^-r-5±T?3t«gg»^a&^wi-rs*ic J: 
5 ^«riE3t^m» 1 8 ^xo}ft^mm^:k^ < -rsiSs 

^oj^Tt)^8SSi^«ilbTflag'Jo-fe>-t}-tr 
AI*$ii-^«lfi£<tbfc:^*iSl?*i-*n>A^ htr*t*s 




(6) 



5^- &K*-tb V» * (D "b ■«-<0 — H T 
* S AU Siwc C C D -fe >-t»-© 1 0 <SUtJhC5St7>U UB#m 

[0 0 2 1] 'Alzp. u y K • x=^r A- >:^j3:o®3t>';^-5^ 
rsj) iz-^mM-C7.^^>^&-r^i:th\zRY:fj\^ 

fcXY/\*-5 5-2 0'vU-^;>;i/^1^?S (XY) 2 It)^ 
e>*t»® U-if t'-A«:!^.lt-r-5 d t IC J; 0 «ll$«-a!J3 

$ nfc ;i' 2 ± W/t - > P > X 1 Srr^h 

[0 0 2 2] mi\Z7Rt:^-i>mmU2 7\%U^i7)V2 . 
<DXV V h-^S:^7XA4®^««lCXYMrtOte« 

(X. Y©ffiB^ctt^Z|*»r5Fff7S:^®|HlOCOt5Ite0) 
<i:Z:^|^CD|£B (X. Y«ttfCJp?f7S:*ft©CilOcD®fe 30 

a. eS.t;z#JhOii5$Z) «ri9SL^t**^X4^-V>® 

^;p>''?5'->®xYmrtT©ffi«-e-n-«. 

ff2 1. C7XAX5^-vTi*fh2 4»<4Bx-;5'43<i:U^ 
CD 7 5 'f >^ > h ffiSii^*^ ^ n S rJ' X A ©tfcB 
x-37?&^e,ftir#x-^'S:#fflU, P^i';i'feBf6iJ'#3S2 
2RiXC7XAffi:fiWlBi3S2 5*:3>hD-;p-r-5cii:tr 

mZ7.^^r>f^W)■t^m'^. '^X/NXT^-v'StS^BlS 
a<0:^fRltrS^k>X 1 (Dm^mm^ti\miE-^tltz7. 40 

>if':fv- K©x=lr-\'>:;^f^»ilii:'^xA4iZ)SMic^ 
10 0 2 3] vy=^i;)vn^--y(Dzm^\Pi<r>^m-h'&. 

2 5^it\yxno. m*>. 7.^\>:fi\Pi\znxyX7.*)v so 
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hj4^5riEB^?n/t>>XAigi$ai^ffiXJt^-> h3t3jScD 
A X:^|61®S$ SfhJf UT®>tffiBT©ga[«SfeMttB's 
[0 0 2 41 JSSCJC. ':7XA4<DaS3t««®{S5rB*tftai 

yijsnfcs^WT'^hwM^^-r. ^7XAtt^iil^(tiS© 

5^3 hSH 1 ^S^f-SBIJCOS^^EXP 1 i:. =7 
-14 (7*-*X-t>-9-) *^?>©th«|f-ACD3tK*3 
J:t^-€-©'>XA±©tH«;SCR 1~CR 3. CL1~C 

L 3 S:B 3 \z^-r. E X p 1 «x=lrv >:^^-ecoS3tx 

T. thSI^CL l~CL3Tf^al€rffp*^^it«f^j8l;^ 
CR l~CR3TfHII*ff5*^*gJ?b, S#?bfcfh«I 

r>Z.t\z^K>ni:>n^, 

[0 0 2 5] S-r, ^X + '^'^S^t^BT©— 
-;«JXfHW©iaS&04*fflV»Ti»Wr«. 04 (a) 

XA«M4 1 <D-m^mm.^mmt^%.\z. ^4 3 \z^ 
-tfm\zio\,\'z\t.. itn.wik^^m 1 9 \z^n^^m& 

1118^4 4 ©»JWlc43liT, ^(D'r—^^TtKzm^^m.m 
^©iSgH*^?.. iiiiS&4 5©MK<t*JViTW&Btt««:^ 

A***. Hfe:*tt3T, 04 (a) iCa^f i^tC, S>£«t 
TWfl-JII^-r > h 4 2 «. 4;SS^bA^BtSCli:**t?^ 

[0 0 2 6] Jl*HrMbT*«ifcB:^j6T«> ^XJE'^-S 

teBJcSfcSttfflJclS^LT^i'a y hTf07;*— ;*;x 
tf-ll=&?T5J;5JClxTViS. ^©«^*S4 (b) 

-r. ra0ic^-rj:5ic. >;7xa«m4 1 wi^3it«4 2 
(D^mi^'S:^th-r^o)iz. m^^nitmaa^-n+^uj:. 
^ic, KC'j'XAtefittffiiEffiSisnTv^sfcje). 7* 

TS^t^-eron-jaiJJ^-f > h 4 2 « 7 ;^5t-5 i 

[0 0 2 71 t^T. a«fetil:J>ei<>:r>X 
A05ii5$ficfieaJri;-57:t-;^xav> Ho^v^^i-tt 




(7) 



ffl&KtCSlJjiUfct ^:5tffffgX7^-y:/'S 8 0 6 ic:fev> 

T, a«im*ff5. ^©a^ni«. 7.^-y^s 8 0 4-p 

8 0 8-r«)^K->3-v h®3tB#W:7;i--;^f7.^tH 

s 8 0 9 iz^uTStftimm&miz^s^m^miEmm 20 

[0 0 2 8] -erofS, 7.^-;;:^S 8 1 0-^XT-y:/S 8 

J-y:fS 8 1 1. S 8 1 3) . S^->3-y V<DUmm 
-J-r^ii^ XT^^ys 8 0 5>:«eit>'3'V h 

Tbfc«^Jr«X7^-yys 8 1 SCiJViT'J^XAroiR^ 30 

*«iifebT'i7XA*@)tsfi*^e.iii'R-r^. u<-h«^i 
xs*«ajtc to Titter bfc*^* *^B^«c:nicis^25n 
st)or)Tti;i<. m2xgtAI*«> ^B-&-arx@S:#tf 

[0 0 2 9] [SIS£«^2] 0 3tt><Z)EXP2«, 

^t^cD@3txu7€r^-r, :i<Di«^. ffi&Kt^ai^^ s 

CR1~CR3, CL 1~CL 3 i:5FS^(DS)tt*''il>& 

fi<fta-fe>-y-*J]n^ifcfh7 /SkTthjfflf s ^ <t it j: o fi^ 

hMiB^fl)W17.7^«>y©t<««:^bT*5 0. IMS (a) 

»i:;^7^-v?©jgM?IS^t©«^=^. (b) 




[0 0 3 0] €£*07*-*XthSlT«, XYX'x-v 

!6ia®ficBBi-^e^&B»-5J«bfc^. i^w5 3<D^-( 
i'*5v>T«^firB[HiDoi«»*®«^Hi (m^tftta) 

<iBtt^*^bTti:fc. ;inic?ctbT*;mgfisn?«. 
MjiS®)4'C5^^ 5 4 C35'-f S >i^-C5'cfi'a*^^ai«:*te 
bT-^x/NCDthSIIS^MttSStjeb. g3tfitBlI^a?f© 

5 6-C^-rB*W/S:ttfHH!lil#W. bV^TttXT^-^yn^m© 

^iK=fellSf i: *^T€r m^\t^" i o o -> 3 

h®H'7C7 hW5XA-ei:cDSi®B#W*< 1 v'H hfe 
fcO 1 0ms tbfe«^, iBlFffifefcO ltSctA±®^« 

[0 0 3 11 [*je«^l 3 ] 0 3 trs^T J: 5 J^^jSOffSII 

IS^<DfcJ6©m«^tH*Si^B()lcff 3 J: o ir bfc^ 3 ©Ig 
Jg«iiJ*i»Mt-^. 06 (b) \Z^-r^o\Z. -i/XAf^ir 
y ^7 6 4 CJSSI*il-5'i7X/\ 6 5. 6 6 «-5-(OJP*-JC*5 

■fett^ttiiiS-^i 1 0 oppm -ea&s, j:n»4ey^«0 3 

JC^-r-fe>-y-05iEB-h<^WPH**2 OmmSffii/Sit-rst 2 

tU^. ;:Wfi^^&S6 (a) »C^bT:feO, ^0O6 
0. 6 1. 6 2«0 3Jr*5ltS7*-*X<ftUie-AC 
R1~CR3 (S;fc«CL 1~CL 3) ©#3fc*-A«: 
|£AZ:«rtftHlT-& 30©C CD ^-f >-fe>ii-»C?[tJiBbTVi 

^bTV^^. 3':3«>ccDir>-tJ-wii5^fi!:BA^-rnTVi 

#-fe >-9-c©*ftaifi:B«)iK^*tffi*^— Sc bT^cv^ c i *^ b 
[0 0 3 2] Vi*. ^•v;/i7i«3*-^«-bfct«ilitr0 

6 (b) (t'WC^XAe 5*«^dtibfcig^CO«itB^&6 0 
a, 6 1a. 6 2 atb. 06 (b) «':7X/\6 6 
mbfci^'e-<0«tm^€:6 0 b. 6 1b. 6 2bfrS. 
«iHi/!^6 0a. 6 1a. 6 2aT?©6 3a. 6 3 0. 6 
3 TlJfl«riHbfc± 1 0 Oppm SfiCD<W^^«:l^ffibfcil 
-&©«iaif-A'liB©^<t^)-€ra^bTViS. CCD0d^e. 
^d^«)J:5»C. ^zxACDJ^^-^i-W^^^e l a - 6 1 bir 
tf^. ':7XA^iiif09««*SI-jeH-r^M# 6 3 a. 6 3 
0. 6 3 TCOHHI^^g'lC/hSViJltA^^J-d^S. Cl<0;S«r 
iplffl bT*5!l«T«ffi^UJ»liS®ifta*t*-fe i: bT 
^■b:>-y-C*tbT^SSrsf^t) 0 Jc*-- fe>U-0iJ^«-b 

>1)-6 1 Wi5»-a*feffi&ll»6bTffiWfe>-tJ-6 0. 6 2 0D 
3 ffi«iaiteBtbT«. Sif8B«ll^«6 3 e*S!l^bfcl^ 



(8) 
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M) - mmj^G 1 a-TfO«^fflfit) S«t£«<SBJr»©: 

[0 0 3 3] immm 4 1 «it«B#m©«ag©fcJ6ic»iia 

[0 0 3 4] ®7T«, 'i^XA^MJ^t't? OSrfe*^e>;& 

nkmmmi 1. 72. 7 3«ig— fe>-y-ic43it^=&fhS!i 

la, 7 2 a, 7 3 a *^-rfcJ6«CSi^L.TS^LTV^ 
l^*^lft-S!lfi:»T©tfai««7 llC*3ltS«iHiE 
^SS7 1 bT*SidiUfe<S^ait*-AteB7 1 aSrS^tb 

2 b«r^Oct^lC»t^-r-g.. -3*0, «iffll8^t^7 lb 
?,n-5J:5fC<ftfflE5t«*7 1 b*>?)7 2 b'vS-^S 

[00 3 51 immm s ] #rfEb;t J; 5 {z9!!M<D^m<t 

ti^® ^ ^ o^>S[Mi'ffl ^-r^mmizm^rrntsk 

[0 0 3 6] 0 5&^V»fci:i6©a'^ai^^«l©->-^r> 



ff -r ^ t # ©m 3 ©Miisifi*<%*-r s 5 > i^Tfh 

SB £ HMT ^ <»:* ir iE-© t e O C C D ^SStft 

SIC, flfrffi«aEigiiico^w*<eeB7S:«-&i-«flfrSES»B* 

[0 0 3 7] JJi±. ^JrCCD^-O-fe^-y-^fflVife^iJ 

•vmrnvtzii^. ^§tmitccD±>D-^&m-r^m-tiz 

20 E^^n^fcCDTtiT^K. ia^©-tr>t?-<&^lriTJ[£:$' 

IS^S n/tftiUMiSJr 5 ^-^:^S®ctJ,il^^^g(,^-^■ 
T»^^^^HJ«r^f^J;^lcbTfe^^i. i^t P S D 

30 Tth«ll'>-^*M:^bTt^>S->;:^7^AT?«, aiJittJW'Jc 

[0 0 3 8] ±m<Dmytmm^mm-r^^tiii-v 
(I c^LS ^ga/t^^;k cc 

«Sthb;ttBiS^/'^^'- >«:}Bjxfebfc-7Xi' *iStf^r-5. 

D-tr;^) l4gfrXSi:l*(Sn. Jhiaffltcb/tvji^irtC^x 
/\«r;Bv>T. U V^y77^8r#irJ:oT>^xyN±ic*S5 
wHK&^fife-rs. ;*:®XT-y:/3 5 (m;>.5iT) «^ 

X@tl*«n. y^T^yTT'a 4lCj:oTf^»$tlitC/XA 

XS (y-Y->>d/. 5i<>7^-<>i/) , /t-;/y->?>i/X 
S (9^-y:^iJA) ^®XS€r^tf. X7^>;;:/'3 6 (1ft 

50 ft^'^sSKxxh. iS^tt7^xh^©1ft*&fT;a:5. j:^ 



(9) 
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(X^ yya 7) rs. 

(0 0 3 9] 01 OI4±fE':>XA:/o-fe:^®S^aii^7D 
itS-frS. x-r-:':/4 2 (CVD) -Vit^ x./\^mizm 

5 (l^v'Xh^a) Tfi'^XAlCiS^t^PJ^r^^rr^. :^ 
Tvx^©ig!&>'i^'->«:'i>XAirjK(rHg3tTS. ;^-7^ 

^^4 7 T«S5tbfc';7XA=£a«!-rS. 
«;;7'4 8 (X-;/g^>i7') TfiS^bfc l^i^X h^Ot^l^© 

X 5^ > ^»'*^^^F^■C^FS 1 35: o i^X h =63[ 0 1^ < . 
;in cox 5^ D igbff^ ^ ^ t ir J: o T ':7XA 

[0 0 4 0] 20 

*tT?€rS. x^-yy#fii'^cD^*t»^-rsflfrit 

[0 0 4 1] bfc**oT. 3ttt:^l6J«^<ir««^Hil^>v'«: 

5^A'fXSjg»^tt&[R]±^-fr«>^:<!:*^' 
Tf^S. L/fc*<tjT, 2 5 6MUtf*©J:0ife8te«>i«Vi 30 ® 

[EMCOfflmfjittefl] 

[B 1 ] ^^m(Dm 1 ©HJg^sJtC^SXU •> hX^-\r 
[02] •i/XA±lcE5>JSnfc;5^-:/:/l'-f T":? h^t* 

[0 3] 01 <Dmm<^'ikm^^mzj^^m&s-v<DS 



3tXU r t««I^;^<^<aMg|^S:^T§aig0-r«.S. 

[04] (a) tiStJfEW, (b) ti0 1 <DX=t^-v>® 
3t^Slr i« •:7XA«®®®fi:Kftffi<D>'-'^ >X €rR 

[0 5] (a) (b) \i:^^m(DfH2(Dm 

[0 6] tfeffl-t:>-t>-±-e®ifttat'-A{arBicM-r^stt 

§^07!*^. 

[07] *^W©^4 0l|*l«aHC«SX+-lr>S3t^ 

B-e©>:7XA^McDMteBI^W(0>'-y >x icisv^Tfh 
JIIi5«««&®iaSbTViSt^f6S:SiegT^89l30-C* 

■5. 

(0 8] 0iogBi:is»t-&"^xASftA*^e)jeffiiT 
[09] *S!5g<oSfi*5i;y^:^fti'J:OiJjSU#-5Si: 
(010] 09ic*it«>?xA:/D-fex©ifiiffl;/i«En 

=£r^t* :7D— ^-V— 

[i^^oittea] 

1 :aS/hS^^>X. 2 : W^i^;!/. 3 : ^5^i7;i'X-T- 
-i^s 4 : >i7XA, 5 : '^XAXt^-v'. 6 : U^m^M 
^^Jk. 10:3t®. 1 1 : □'J;<-^'k>X. 12: 
T'UXAJ^I^OXU';/ hSRM, 14, 15:gfDttlf5 
9-, 1 9 : 3t«^tft#iS:». 2 1 : l^5^d7;PX5^— 
T^fh, 2 2 : l/^^i'^l'^fiWP*^ 2 4 : r^XAXv" 
-v'Ti^H-. 2 5 : '^7XA'Br«©JfflI?S. 2 6 : ffi&fifti 
ad?R, 2 7 : ;<'f >»JtiSffi. 4 1. 7 0: -^^XAS 

6 1. 6 2, 6 3:«ia««, 4 2. 6 0 a. 6 
Ob, 6 1a, 6 1b. 6 2a. 62b. 7 1a. 72 
a. 7 3 a : l^ittijfe. 6 3 a. 6 3/3. 6 3 r : t^Wt* 
-A-KBCD^^t^. 6 4 : C/XA^^^yi?, 6 5.6 

6 : C/XA. 7 1 ~ 7 3 : «iHl««. 7 1b. 7 2 b. 

7 3 b : [SS$nfc«itH<fi«. CL1~CL3. CRl 
~CR3 : ^^XAJiOfhjll;^, EXPl. EXP2:@ 



[07] 



71 72 73 
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S815 
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